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'ULYLQJ D YHKLFOH LW LV D SOHDVXUH QRZ EXW VRPHWLPHV LW LV D ERULQJ WDVN ZLWK DFFLGHQW ULVN GXH WR
IDWLJXHRULQDWWHQWLRQ
)LUVW WKH VFLHQFH ILFWLRQDQG WKHQ WKH UHVHDUFKEHJDQ WR LPDJLQHDQG WR UHDOL]HDXWRQRPRXVYHKLFOHV
DEOHWRUHSODFHFRPSOHWHO\WR WKHGULYHULQWKHYHKLFOHFRQWURO7ZHQW\\HDUVDJRWKLVZDVFRQVLGHUHGDQ
LQWHUHVWLQJDSSURDFKDQGD(XURSHDQFDUFRPSDQ\FODLPWRZRUNQRWZLWKRXWDSLQFKRISUHVXPSWLRQWR
HOLPLQDWH IURP LWV YHKLFOHV WKH ODVW GHIHFWLYH FRPSRQHQW UHPDLQHG WKH GULYHU $IWHU WZHQW\ \HDUV WKLV
REMHFWLYHKDVQRWEHHQUHDFKHGEXWWKHUHVHDUFKKDVKRZHYHUDOORZHGDVHULHVRILQWHUHVWLQJGHYHORSPHQWV
WKDWPDNHHDVLHUWKHGULYHUWDVN7RGD\WKHWUHQGVLVGLIIHUHQWWKHGULYHUVKRXOGUHPDLQWRWKHFRQWURORI














DYDLODEOH RQ WKHPDUNHW WR KHOS WKH GULYHU LQ WKH YHKLFOH FRQWURO RU H[HFXWLQJ VSHFLILF 7\SLFDO GULYHU
VXSSRUWVDUHGHVFULEHGEHORZ
9HKLFOHVSHHGFRQWURO
6ROXWLRQV WRNHHSFRQVWDQW WKHVSHHGRI WKHYHKLFOH &UXLVH&RQWURODUHDYDLODEOH IRUPDQ\\HDUVRQ
WKH PDUNHW RIWHQ DV VWDQGDUG HTXLSPHQW  %XW WKHVH GHYLFHV PDLQWDLQ VLPSO\ WKH VSHHG SODQQHG
LQGHSHQGHQWO\IURPWKHURDGJHRPHWU\DQGIURPWKHWUDIILFGULYHUKDVWRLQWHUYHQHDQ\WLPHWKHVLWXDWLRQ
UHTXLUHVDVSHHGFKDQJH IRUH[DPSOHDSSURDFKLQJDFXUYHRUDVORZHUYHKLFOH LQ IURQW :LWK$GDSWLYH
&UXLVH&RQWURO WKHYHKLFOHDGDSWV WKH VSHHGRI WKHYHKLFOH FRQVLGHULQJ WKH WUDIILFDURXQG WKDQNV WR WKH
LQIRUPDWLRQ VXSSOLHG IURPD UDGDU LQVWDOOHG IURQWDOO\RQ WKHYHKLFOH  ,QFDVHRID VORZHUYHKLFOH LQ WKH










ODQH LV D FRQWLQXRXV WDVN IRU WKH GULYHU 0LQLPDO GLVWUDFWLRQ RU
GURZVLQHVVFRXOGSURGXFHLPPHGLDWHULVNRIDFFLGHQWV7KH'ULYLQJ
$GYLVRU D VROXWLRQ DYDLODEOH RQ WKH /DQFLD 'HOWD KDV D YLGHR
FDPHUDWKDWUHFRJQLVHVWKHYHKLFOHSRVLWLRQLQWKHODQH$ZDUQLQJLV
LVVXHG LQ FDVH WKH YHKLFOH LV DSSURDFKLQJ WKH ODQH ERUGHU
XQLQWHQWLRQDOO\LHZLWKRXWWKHDFWLYDWLRQRIWKHLQGLFDWRUOLJKWV7KH
ZDUQLQJVLJQDO LV D VPDOO WRUTXHRQ WKH VWHHULQJZKHHO LQ WKH ULJKW
GLUHFWLRQWRNHHSWKHYHKLFOHLQVLGHWKHODQH

7KLV VROXWLRQ ZLOO QRW DYRLG WKH WDVN WR WKH GULYHU LV MXVW D
ZDUQLQJLQFDVHRIGULYHUPLVWDNH7RDYRLGDPLVXVHRIWKHV\VWHP
WKH V\VWHP GHWHFW LI WKH GULYHU LV OHDYLQJ KLVKHU KDQGV IURP WKH
VWHHULQJZKHHOLVVXLQJDQDFRXVWLFDODUP

,Q D PRUH FRQWUROOHG
HQYLURQPHQW OLNH LQVLGH GHGLFDWHG
DQGHTXLSSHGODQHVLWLVSRVVLEOHWR
FRQWURO DXWRPDWLFDOO\ WKH YHKLFOH
DQG WR NHHS LW SUHFLVHO\ LQVLGH WKH
ODQH7KHILJXUHVKRZVWKHODQHPDUNHUVXVHGIRUWKHDXWRPDWLFODWHUDO
FRQWURORIWKH&,9,6,ULVEXVEXV7KHGULYHULVVWLOOIRUVDIHW\UHDVRQRQ






7KDQNV WR WKH DXWRPDWLF
FRQWURORIWKHVWHHULQJZKHHO LW
LVSRVVLEOHWRKHOSWKHGULYHULQ
VSHFLILF PDQRHXYUHV  $Q
H[DPSOH WKDW LVEHFRPLQJYHU\
GLIIXVHG RQ WKH PDUNHW LV
SDUNLQJ DVVLVWDQFH RU VHPL
DXWRPDWLF SDUNLQJ  $ VHQVRU
XOWUDVRXQGV RU UDGDUPHDVXUHV
WKHVSDFHEHWZHHQ WKHYHKLFOHV
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,Q D VLPLODU ZD\ RWKHU PDQRHXYUHV FRXOG EH VXSSRUWHG DQG IDFLOLWDWHG  ,Q WKH (XURSHDQ SURMHFW
),'(86 ,QQRYDWLYH )UHLJKW
'HOLYHU\ LQ (XURSHDQ 8UEDQ
6SDFHV ,9(&2 KDV UHDOL]HG D
FRPPHUFLDO YHKLFOH HTXLSSHG
ZLWK D VROXWLRQ  FDOOHG 5HYHUVH
'ULYLQJ $VVLVWDQFH WKH V\VWHP
PHPRUL]HVODVWWUDYHOOHGURDGDQG
KHOSV WKH GULYHU WR PRYH LQ
UHVHUYH IROORZLQJ H[DFWO\ WKH
VDPH SDWK )LJXUH   7KLV
VROXWLRQLVIRUH[DPSOHXVHIXOLQ







REVHUYHG FRQWLQXRXVO\ GXULQJ WKH GULYLQJ 7KH XUEDQ HQYLURQPHQW LV FKDUDFWHUL]HG E\ WKH SUHVHQFH RI
GLIIHUHQW NLQGRI REMHFWV VXFK DVRWKHU URDGXVHUV YHKLFOHV SHGHVWULDQV ELF\FOHV VWDWLRQDU\REVWDFOHV
HWF«DQGLQIUDVWUXFWXUHVJXDUGUDLOVZDOOVURDGVLJQV«
&RUUHVSRQGLQJO\ WKH REVWDFOH GHWHFWLRQ VXEV\VWHP KDV WKH WDVN RI VFDQQLQJ WKH DUHD VXUURXQGLQJ WKH






































2EMHFWV ZKLFK DUH ORFDWHG GLUHFWO\ LQ WKH HJR ODQH RU EHVLGH LW DQG ZLOO FXW LQWR WKH HJR ODQH DUH
FRQVLGHUHG %HFDXVH WKHVH REMHFWV FDQ LQIOXHQFH WKH GULYLQJ FRXUVH WKH\ DUH GHILQHG DV REVWDFOHV QR
PDWWHUWKH\DUHPRYLQJRUVWDQGLQJVWLOO
7KHGHVLUHGGHWHFWLRQUDQJHRIREVWDFOHVLQWKHHJRODQHFDQEHFDOFXODWHGWR








HJGULYLQJRQDVPDOOFXUYH WKHREVWDFOHVKDYH WREHGHWHFWHG LQDGLVWDQFHRIPDW WKHVSHHGRI
PVDQGLQDVWRSSLQJGLVWDQFHRIP,QFRQFOXVLRQWKHGHWHFWLRQUDQJHRIREVWDFOHVKRXOGEHDWOHDVW
P
















7KH &LW\ 9HKLFOH PXVW EH DEOH WR GHWHFW DOO YHKLFOHV ZLWKLQ WKH QHFHVVDU\ UDQJH DW LQWHUVHFWLRQV 7KH
QHFHVVDU\UHTXLUHPHQWRQWKHGHWHFWLRQUDQJHLVVLPLODUWRDQLQWHUVHFWLRQDVVLVWDQFHV\VWHP
7KHQHFHVVDU\WLPHWRFURVVWKHLQWHUVHFWLRQFDQEHFDOFXODWHGIURP





)RU WKH JLYHQ YDOXHV WKH WLPH QHHGHG WR FURVV WKH LQWHUVHFWLRQ LV V 7R JXDUDQWHH WKH LQWHUVHFWLRQ
VDIHW\WKHGHWHFWLRQUDQJHRIYHKLFOHVRQVLGHDUPVVKRXOGEHDWOHDVW






LQWHUVHFWLRQ7RNHHS WKH VLWXDWLRQVDIH WKH WLPH IRU WKHHJRYHKLFOH WR WXUQRIIDQG UHDFK WKH VSHHGRI
NPKVKRXOGEHFRQVLGHUHG,WLVRQO\VDIHLIWKHUHLVQRVSHHGGLIIHUHQFHEHWZHHQWKHYHKLFOHV
PDYW             
ZLWK WWWLPHIRUWXUQLQJRII
7KHPLQLPXPGHWHFWLRQUDQJHVKRXOGEH
PWDWYG W ðð  uuu     
ZLWK WWLPHJDSWDNLQJVDVVDIHW\IDFWRU
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,Q FRQFOXVLRQ WKHPLQLPXPGHWHFWLRQ UDQJHRI RWKHU YHKLFOH LQ WKH FRQFHSW ³VWRS DQG ORRN´ VKRXOGEH
PDQGWKHRSHQLQJDQJOHVKRXOGEH
7R VXSSRUW WKH GULYHU LQ WKH LQWHUVHFWLRQ WKH &LW\9HKLFOH VKRXOG EH FRQWLQXRXVO\ DVVHVVLQJ WKH WUDIILF




































7KH IXQFWLRQDO GHVLJQ RI WKH VXEV\VWHP
LVLQIOXHQFHGE\WKHSURFHVVLQJUHVRXUFHV
ZKLFK WKH SURJUDPPDEOH '63 RU &
LQWHJUDWHGRQERDUGWKHVHQVRULISUHVHQW
FDQSURYLGHLIWKHVHQVRUGDWDRXWSXWDUH
UDZ PHDVXUHV WKH PRVW SDUW RI WKH
VFHQDULR UHFRQVWUXFWLRQ SURFHVVPXVW EH
FDUULHG RXW E\ WKH GDWD SURFHVVLQJ XQLW
ZKLFK KDV WR EH HTXLSSHG ZLWK SURSHU
FRPSXWLQJUHVRXUFHV
7KH WDVN RI WKH '63 LV WR SURFHVV GDWD
DFTXLUHG E\ VHQVRUV HJ ELQDU\
FRRUGLQDWHV RI REMHFWV FRQWRXU LQ RUGHU
WR SURYLGH LQ RXWSXW WKH UHTXLUHG
LQIRUPDWLRQ DV DERYH PHQWLRQHG
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,QXUEDQVFHQDULRSDUNLQJEDFNXSPDQRHXYUHVDW ORZVSHHGDOVRUHTXLUHVKRUWUDQJHREVWDFOHGHWHFWLRQ
IXQFWLRQV IRU WKLV SXUSRVH FDPHUDEDVHG V\VWHPV RU XOWUDVRXQG VHQVRUV FRXOG EH XVHG WR GHWHFW VKRUW
UDQJHREVWDFOHVSODFHGLQIURQWRUWRWKHUHDURIWKHYHKLFOH
$VROXWLRQIRUXUEDQPRELOLW\WKH&LW\0RELOSURMHFW
$XWRPDWLF WUDQVSRUWDWLRQ V\VWHPV DUH DOUHDG\ DYDLODEOH DQG RSHUDWLQJ LQ FRQWUROOHG HQYLURQPHQW 6RPH
XQGHUJURXQGQHWZRUNOLNHLQ/\RQDQG7XULQDUHEDVHGRQ
VPDOO DXWRPDWLF YHKLFOHV 7KLV DSSURDFK KDV VHYHUDO
EHQHILWV KLJKHU WUDIILF GHPDQG FDQEH VDWLVILHG LQFUHDVLQJ
WKH WUDLQ IUHTXHQF\ LQVWHDGRI WKH WUDLQ OHQJWK ,Q WKLVZD\
DOVR WKH TXDOLW\ RI VHUYLFH LPSURYHV ORZHU ZDLWLQJ WLPH
ZKLOHVRPHFRVWVDUHUHGXFHGOHQJWKRIWKHWUDLQVWRSV
&LW\0RELOKDVH[WHQGHG WKLVFRQFHSW WRQHZVROXWLRQV WKDW
UHTXLUHDOLJKWHUDQGFKHDSHULQIUDVWUXFWXUH,QWKHILJXUHWKH




7KH SURMHFW &LW\0RELO KDV DOVR FRQVLGHUHG LI WKH VWDQGDUG
YHKLFOHVFRXOGEHSDUWRIQHZVROXWLRQVIRUXUEDQPRELOLW\RISHRSOH2QHRIWKHVROXWLRQDOUHDG\XVHGLV
WKH&DU6KDULQJ'HGLFDWHGSDUNLQJDUHD LQ WKH WRZQDUHGHGLFDWHGIRUD IOHHWRIYHKLFOHDYDLODEOH WRDOO
SHRSOHWKDWKDYHVXEVFULEHGVXFKVHUYLFH
7KHXVHU WDNHV D YHKLFOH LQRQHSDUNLQJ XVH LW DQG DW
WKH HQG KDV WR SXW LW DJDLQ LQ WKH VDPH SODFH 7KLV
LQWURGXFHV LQHIILFLHQFLHV LQ WKH YHKLFOH XVH VLQFH WKH
XVHUZLOONHHSWKHPXQWLOWKH\DUHDEOHWRFRPHEDFNWR
WKHSDUNLQJSODFH
$PRUH HIILFLHQW VROXWLRQ LV WR DOORZ WKH XVHU WR WDNH
WKHYHKLFOHLQRQHSDUNLQJDUHDDQGOHDYHLW LQDQRWKHU
RQH OLNH LW KDSSHQV LQ WKH ELNH VKDULQJ VHUYLFHV





%XW LQ WKLV ZD\ VRPH SDUNLQJ DUHD ZLOO EHFRPH HPSW\ ZKLOH RWKHU FRPSOHWHO\ IXOO RI YHKLFOHV ,W LV
QHFHVVDU\ WR UHGLVWULEXWH WKHYHKLFOHV HDV\ WDVN IRU ELNHV YHU\ FRPSOH[ DQG FRVWO\ IRU FDUV%XW LI WKH
YHKLFOHDUHDEOHWRPRYHDXWRQRPRXVO\WKLV³UHGLVWULEXWLRQSUREOHP´EHFRPHVXVWDLQDEOH
,Q WKH ORQJ WHUPSHUVSHFWLYH&LW\PRELO LPDJHV DQ LQWHUPHGLDWH VROXWLRQ HFRQRPLFDOO\ DQG WHFKQLFDOO\
PRUHIHDVLEOHLQGHGLFDWHGODQHVDPDQXDOO\GULYHQYHKLFOH³WDNHV´YHKLFOHVIURPWKHSDUNLQJZKHUHWKH\
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2UWD6DQ*LXOLRGHPRQVWUDWLRQ

5HFHQWO\ WKHSURWRW\SHVGHYHORSHG IURP WKH&HQWUR
5LFHUFKH ),$7 KDV EHHQ VKRZQ IRU D ZHHN LQ WKH
FHQWUDOVTXDUHRI2UWD6DQ*LXOLR7ZR3DQGDZHUH
DYDLODEOH WR WKH YLVLWRUV WKDW FRXOG JR RQERDUG DQG






















 D ODVHU UDGDU IRU REVWDFOH GHWHFWLRQ WR VXSSRUW WKH GULYHU ZKHQ
GULYHQLQQRUPDOZD\RUWRVWRSWKHYHKLFOHZKHQPRYLQJLQSODWRRQ

,Q WKHGHGLFDWHG ODQHV DSSURSULDWH PDUNHUVªZLOO EHSRVLWLRQHG WRKDYH
VRPHDEVROXWHSRVLWLRQUHIHUHQFHVYHU\SUHFLVHZLWKUHVSHFWWRWKHURXWH
SODQQHGDQGPHPRUL]HG7KHODQHERUGHUVDUHQHHGHGRQO\ZKHQZKHUHDV
LV QHFHVVDU\ DKLJKSUHFLVLRQ LQ WKH ODWHUDO SRVLWLRQRI WKHYHKLFOH YHU\
VPDOOURDGV

7KH GHGLFDWHG ODQH FRXOG EH XVHG DOVR GXULQJ SDVVHQJHU WUDQVSRUWDWLRQ
HJ WR IDFLOLWDWH WKH PRELOLW\ RI LPSDLUHG DQG HOGHUO\ SHRSOH ,Q WKLV FDVH WKH YHKLFOH ZLOO PRYH LQ D
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&RQFOXVLRQV
6RPHFDUPDQXIDFWXUHUVKDYHUHFHQWO\UHFRQVLGHUHGWKHDXWRQRPRXVGULYLQJDVDSRVVLEOHVROXWLRQIRU
WKH IXWXUH URDG PRELOLW\  *HQHUDO 0RWRUV KDV UHFHQWO\ DQQRXQFHG WKDW WKH\ IRUHVHH LQ WKH  WKH
SRVVLELOLW\ WR LQWURGXFH VHPLDXWRPDWLF VROXWLRQV WR EHPDLQO\ XVHG RQ WKH KLJKZD\ DQG  IRU WKH
LQWURGXFWLRQRIWKHILUVWIXOO\DXWRPDWHGV\VWHPV
7KH FRPSOH[LW\ RI WKH URDG VFHQDULRV PDNHV GLIILFXOW WR EHOLHYH WKDW DXWRPDWLF VROXWLRQ FRXOG EH
DSSOLHG RXWVLGH GHGLFDWHG DQG SURWHFWHG LQIUDVWUXFWXUHV  7KH WHFKQRORJ\ RI WKH VHQVRUV DQG DUWLILFLDO







WKHGULYHUVKRXOGEHGHYHORSHG WRDYRLG WKLV WRHQVXUHDOZD\V WKDW WKHGULYHU LVFRQWUROOLQJ WKH WUDIILF
VXUURXQGLQJWKHYHKLFOH'ULYHUDWWHQWLRQWRJHWKHUZLWKDQLQWHOOLJHQWFRSLORWZLOOUHGXFHDOPRVWWR]HUR
WKHDFFLGHQWULVNGXHWRGULYHUPLVWDNH

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